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(54) HYDROGEN OCCLUSION ALLOY PACKED CONTAINER HAVING BUILT-IN HEAT EXCHANGER 
(57)Abstract: 

PURPOSE: To improve the endurance of heat carrier piping. 
CONSTITUTION: In a hydrogen occlusion alloy packed container 
comprising a container packed with hydrogen occlusion alloy and 

provided with fins 5 and a heat exchanger equipped with hydrogen 5 
piping and heat carrier piping 3 in the inside thereof and integrated in 
the container in such a manner that heat carrier fed from outside 
through a heat carrier connector pipe 9 connected to the heat carrier 
piping 3 effects heat exchange with the hydrogen occlusion alloy in the 
container through the heat carrier piping 3, a tubular reinforcement 
member 19 is inserted in the interior of connecting part of the heat 
carrier piping 3 and the heat carrier connector pipe 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the hydrogen storing metal alloy restoration container having the heat 
exchanger which contributes to high life-ization of the air conditioning system using the hydrogen storing metal alloy. 
[0002] 

[Description of the Prior Art] Various cooling systems which used endothermic reaction in case a hydrogen storing 
metal alloy emits hydrogen conventionally are proposed, for example, in JP,58-19955,B, 2 sets of heat exchanger pairs 
which built in two kinds of hydrogen storing metal alloys from which the hydrogen equilibrium pressure force differs, 
respectively are prepared, and the equipment which performs air conditioning or heating continuously as a source of an 
air conditioning by turns is proposed in one container of each class. 

[0003] The hydrogen storing metal alloy restoration container (henceforth a hydrogen storing metal alloy restoration 
container) having the above-mentioned heat exchanger The thing of composition as shown in drawing 6 is used^ for 
example, this hydrogen storing metal alloy restoration container 1 While the interior is filled up with a hydrogen 
storing metal alloy 2, penetrate this hydrogen storing metal alloy 2, and the thermal pipe 3 is arranged. Furthermore, thi 
hydrogen piping 4 is formed, a fin 5 is formed in these, and it is contained by the inner case 6, and is fixed to the case 8 
using the bolt which is not illustrated to bolthole 7b of flange 7a with which the outside case 7 is equipped. 
[0004] The hydrogen storing metal alloy restoration container 1 fills each up with the hydrogen storing metal alloy 2 
from which the hydrogen equilibrium pressure force differs as a couple, and makes both hydrogen piping 4 open for 
free passage. 

[0005] And in cold energy mode, the cold energy which is made to emit hydrogen to the hydrogen storing metal alloy 
restoration container 1 by the side of the elevated temperature which corresponds from the hydrogen storing metal alio] 
restoration container 1 by the side of one low temperature through the hydrogen piping 4, and is generated is taken out 
from the thermal pipe 3, and cooled space is air-conditioned. At this time, the warm temperature generated with the 
hydrogen storing metal alloy restoration container 1 by the side of an elevated temperature is taken out from the 
thermal pipe 3, and is used for heating. Moreover, hydrogen is returned to the hydrogen storing metal alloy restoration 
container 1 by the side of the low temperature which corresponds through the hydrogen piping 4 as a playback mode 
from the hydrogen storing metal alloy restoration container 1 by the side of the elevated temperature of another side. 
[0006] Generally, in this kind of refrigeration system, after the end in cold energy mode, in case it shifts to the 
following playback mode, the hydrogen piping 4 between each hydrogen storing metal alloy restoration container 1 is 
closed, movement of hydrogen is stopped, and in order to consider as a playback mode next, warm temperature is 
supplied and heated from the thermal pipe 3 to the hydrogen storing metal alloy restoration container 1 by the side of 
an elevated temperature. Thus, hydrogen is moved between two hydrogen storing metal alloy restoration containers 1, 
and air conditioning and heating are carried out. 
[0007] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional hydrogen storing metal 
alloy restoration container 1, the thermal pipe 3 fractured with a thermal fatigue, thermal stress, etc., and the problem 
was in endurance. 

[0008] That is, the outer wall of edge 9a of the copper thermal interconnecting tube 9 which opens edge 3a of the 
thermal pipe 3 for free passage with other hydrogen storing metal alloy restoration containers 1 a little to the wall of th< 
centrum which made opening large which made opening large a little was inserted, the illustration B portion was 
welded, and the thermal pipe 3 of the hydrogen storing metal alloy restoration container 1 has connected both, as 
shown in the direction cross section of D-D of drawing 7 which expands A arrow section of drawing 6 by copper, and 
drawin g 7 . 

[0009] With the thermal pipe 3 of the hydrogen storing metal alloy restoration container 1 of the above-mentioned 
composition, by turns, the heat carrier of an elevated temperature and low temperature was supplied, and since it was 



emitted, there was a problem that especially an illustration C portion fractured with thermal stress for a short time. 
[0010] This problem became an obstacle when running continuously an air conditioning system using a hydrogen 
* storirtg metal alloy restoration container, and in order to raise the endurance and reliability of a heat exchanger of a 
hydrogen storing metal alloy restoration container, it had become pressing need to solve the above-mentioned problem 
[001 1] Then, this invention aims at offering the hydrogen storing metal alloy restoration container having the heat 
exchanger which raises the endurance of the heat carrier induction of a hydrogen storing metal alloy restoration 
container in order to solve the above-mentioned technical problem. 
[0012] 

[Means for Solving the Problem] this invention fills up the interior of a container with a hydrogen storing metal alloy, 
and builds in the thermal pipe which attached the fin to the interior of the hydrogen storing metal alloy container which 
attached hydrogen piping. In the hydrogen storing metal alloy restoration container having the heat exchanger which 
carries out a heat exchange to the hydrogen storing metal alloy in a container through the heat carrier and the thermal 
pipe which connect a thermal interconnecting tube to this thermal pipe, draw to the container exterior, and are supplied 
from the outside A cylinder-like reinforcement member is inserted in the interior of the connection of a thermal pipe 
and a thermal interconnecting tube. 
[0013] 

[Function] By the above-mentioned composition, the reinforcement member of the shape of a cylinder inserted in the 
connection of a thermal pipe and a thermal interconnecting tube eases the thermal fatigue and thermal stress by the hea 
carrier of an elevated temperature and low temperature. Therefore, the endurance of the hydrogen storing metal alloy 
restoration container which a thermal pipe did not fracture for a short period of time, and contained the heat exchanger 
can improve, and it can contribute to continuous running of a system. 
[0014] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[0015] Drawing 1 is the block diagram which applied the hydrogen storing metal alloy restoration container 
(henceforth a hydrogen storing metal alloy restoration container) having the heat exchanger of this invention to the 
refrigeration system. In drawing, in a refrigeration system, the hydrogen storing metal alloy restoration containers la 
and lb by the side of two elevated temperatures and the hydrogen storing metal alloy restoration containers lc and Id 
by the side of two low temperature corresponding to this are installed, and the hydrogen storing metal alloy restoration 
containers la and lb by the side of these elevated temperatures and the hydrogen storing metal alloy restoration 
containers lc and Id by the side of low temperature are open for free passage through the hydrogen bulbs 10a and 10b 
to it with the hydrogen piping 4. And while the hydrogen storing metal alloy 2 which ****** hydrogen is filled up into 
each of the hydrogen storing metal alloy restoration containers la and lb by the side of an elevated temperature with ai 
elevated temperature, the thermal pipe 3 penetrates, and is arranged and the thermal pipe 3 is further connected to the 
heat exchanger 12 for condensators and the heat exchanger 13 for heating which are cooled with cooling water through 
a cross valve 1 1 alternatively by turns. 

[0016] On the other hand, while the hydrogen storing metal alloy 2 which ****** hydrogen is filled up into hydrogen 
storing metal alloy restoration containers [ by the side of low temperature / lc and Id ] each with low temperature, the 
thermal pipe 3 penetrates, and is arranged and the thermal pipe 3 is further connected to the heat exchanger 15 for 
cooled space, and the heat exchanger 16 for condensators alternatively by turns through a four way valve 14. 
[0017] In addition, 18 shows the pump. 

[0018] The same thing as composition as shows the above-mentioned hydrogen storing metal alloy restoration 
container to drawing 2 is used, this hydrogen storing metal alloy restoration container 1 While the interior is filled up 
with a hydrogen storing metal alloy 2, penetrate this hydrogen storing metal alloy 2, and the thermal pipe 3 is arranged 
Furthermore, the hydrogen piping 4 is formed, a fin 5 is formed in these whole, and it is contained by the inner case 6, 
and is fixed to the case 8 using the bolt which is not illustrated to bolthole 7b of flange 7a with which the outside case ' 
is equipped. 

[0019] Drawing 3 shows the bond part of the thermal pipe 3 of E arrow portion of the hydrogen storing metal alloy 
restoration container 1 shown in drawing 2 , and the thermal interconnecting tube 9, in edge 9a of the copper thermal 
interconnecting tube 9 which opens edge 3a of the thermal pipe 3 for free passage in other hydrogen storing metal alio) 
restoration containers 1 a little at the wall of the centrum which made opening large, a little, the outer wall made large 
is inserted and F portion is welded [ opening ]. Furthermore, the pipe 19 is inserted in the joint of this thermal pipe 3 
and the thermal interconnecting tube 9. 

[0020] That is, the interior of the edge 9a of the thermal interconnecting tube 9 is carried out to the centrum inside edge 
3a of the thermal pipe 3 like drawing 4 which shows the G->G cross section of drawing 3 , and the interior of the pipe 
19 made from SUS is carried out to the inside. It is made for this pipe 19 to ease the thermal stress by the heat carrier o 
an elevated temperature and low temperature as a reinforcement member. In addition, as a reinforcement member, 
Teflon etc. is [ other than the bad pipe of heat conduction, for example, SUS, ] desirable. 



[0021] It is beforehand filled up with the hydrogen storing metal alloy MH 1 which ****** at an elevated temperature 
as a hydrogen storing metal alloy 2 of the property shown in the hydrogen storing metal alloy restoration containers la 
■ and lb by the side of an elevated temperature at drawing 5 , and the hydrogen storing metal alloy MH 2 which ****** 
at low temperature as a hydrogen storing metal alloy 2 of the property shown in drawing 5 is beforehand filled up with 
the above composition into the hydrogen storing metal alloy restoration containers lc and Id by the side of low 
temperature. 

[0022] As an initial state, hydrogen bulb 10a is closed, the hydrogen storing metal alloy 2 of hydrogen storing metal 
alloy restoration container lc by the side of low temperature is in the state (illustration bl) shown in drawing 5 where 
occlusion of the hydrogen was carried out as a low- temperature alloy MH 2 as shown in a cycle diagram, and the 
hydrogen storing metal alloy 2 of hydrogen storing metal alloy restoration container la by the side of the elevated 
temperature corresponding to this is in the state (illustration al) where it emitted as a high temperature alloy MH 1. 
[0023] On the other hand, hydrogen bulb 10b is closed, the hydrogen storing metal alloy 2 of hydrogen storing metal 
alloy restoration container lb by the side of an elevated temperature is in the state (illustration a2) where occlusion of 
the hydrogen was carried out, and the hydrogen storing metal alloy 2 of hydrogen storing metal alloy restoration 
container lc by the side of the low temperature corresponding to this is in the state (illustration b2) where hydrogen 
was emitted. In addition, the solid line to illustrate shows an absorbing state and the dashed line shows the discharge 
state. 

[0024] In this state, first, if hydrogen bulb 10a is opened as cold energy mode, occlusion is carried out to the hydrogen 
storing metal alloy 2 of hydrogen storing metal alloy restoration container la by the side of the elevated temperature 
which hydrogen is emitted and is open for free passage from the hydrogen storing metal alloy 2 of hydrogen storing 
metal alloy restoration container lc by the side of low temperature (the direction of illustration c). 
[0025] At the time of this cold energy mode, within hydrogen storing metal alloy restoration container lc by the side ol 
low temperature, it becomes endothermic reaction, the thermal pipe 3 connects with the heat exchanger 15 for cooled 
space through a four way valve 14 as a selector valve, and cold energy is taken out from the heat exchanger 15 for 
cooled space. On the other hand, within hydrogen storing metal alloy restoration container la by the side of an elevatec 
temperature, it becomes exothermic reaction, and the thermal pipe 3 is connected to the heat exchanger 12 for 
condensators through a cross valve 11, and cooling is carried out. 

[0026] The process at which hydrogen storing metal alloy restoration container lb by the side of the elevated 
temperature of another side and hydrogen storing metal alloy restoration container lc by the side of low temperature 
return hydrogen to Id of hydrogen storing metal alloy restoration containers by the side of low temperature as a 
playback mode from hydrogen storing metal alloy restoration container lb by the side of an elevated temperature is 
performed at the time of this cold energy mode. Namely, hydrogen bulb 10b is opened, as shown in the cycle diagram 
shown in drawing 5 , the hydrogen of the hydrogen storing metal alloy 2 (illustration a2) of hydrogen storing metal 
alloy restoration container lb by the side of an elevated temperature is emitted, and occlusion is carried out to the 
hydrogen storing metal alloy 2 (illustration b2) of Id of hydrogen storing metal alloy restoration containers by the side 
of low temperature in the direction of illustration d. 

[0027] At the time of this playback mode, within hydrogen storing metal alloy restoration container lb by the side of ai 
elevated temperature, it becomes endothermic reaction, and the thermal pipe 3 connects with the heat exchanger 13 for 
heating through a cross valve 1 1 as a selector valve, and it is heated. On the other hand, Id of hydrogen storing metal 
alloy restoration containers by the side of low temperature serves as exothermic reaction, the thermal pipe 3 connects 
with the heat exchanger 16 for condensators through a four way valve 14 as a selector valve, and they are cooled. 
[0028] Then, while the hydrogen bulbs 10a and 10b are closed and the thermal pipe 3 of hydrogen storing metal alloy 
restoration container la by the side of an elevated temperature connects with the heat exchanger 12 for condensators 
through a cross valve 1 1 as reserve mode, the thermal pipe 3 connects with the heat exchanger 12 for condensators 
through a cross valve 1 1, and hydrogen storing metal alloy restoration container lb by the side of an elevated 
temperature makes the preparations in which it shifts to the following playback mode. By this, the inside of hydrogen 
storing metal alloy restoration container la by the side of an elevated temperature is heated, as shown in drawing 5 , it 
is located in the position of a2, and it is cooled, hydrogen storing metal alloy restoration container lb by the side of an 
elevated temperature is in the position of illustration al, and it will be in said initial state and the same state. 
[0029] The above-mentioned cold energy mode and the above-mentioned playback mode are repeated by turns, reserve 
mode is set up at the time of the change in these modes, and continuous cold energy is taken out from the heat 
exchanger 15 for cooled space. 

[0030] Thus, the hydrogen storing metal alloy restoration container by the side of two low temperature which built in 
respectively two kinds of hydrogen storing metal alloys from which such hydrogen equilibrium pressure force differs 
and in which a heat exchange is possible, and an elevated temperature is made to open for free passage by hydrogen 
piping. The playback mode which returns the hydrogen which moved to the hydrogen storing metal alloy restoration 
container by the side of the cold energy mode in which cold energy is made to generate heat by movement of hydrogen 



in the hydrogen storing metal alloy restoration container by the side of an elevated temperature, and an elevated 
temperature to the hydrogen storing metal alloy restoration container by the side of the aforementioned low temperatur- 
* fronvthe hydrogen storing metal alloy restoration container by the side of low temperature, Continuation air 

conditioning can be performed using the cold energy which carried out by turns these cold energy modes and reserve 
modes which prevent movement of the hydrogen between the hydrogen storing metal alloy restoration containers by 
the side of low temperature and an elevated temperature after a playback-mode end, and was generated with the 
hydrogen storing metal alloy restoration container. 

[003 1] Moreover, a thermal pipe does not fracture for a short period of time with the heat carrier of the shell elevated 
temperature which has arranged the pipe as a reinforcement pipe to the joint of the thermal pipe of a hydrogen storing 
metal alloy restoration container, and a thermal interconnecting tube, and low temperature. In this example, having 
fractured conventionally in about 100 hours became the life of about 400 hours - 500 hours. By this, it becomes the 
heat exchanger which was excellent in endurance, and can contribute to continuous running of an air conditioning 
system. 
[0032] 

[Effect of the Invention] As explained above, according to this invention, the reinforcement member of the shape of a 
cylinder inserted in the connection of a thermal pipe and a thermal interconnecting tube eases the thermal fatigue and 
thermal stress by the heat carrier of an elevated temperature and low temperature. Therefore, the endurance of the 
hydrogen storing metal alloy restoration container which a thermal pipe did not fracture for a short period of time, and 
contained the heat exchanger can improve, and it can contribute to continuous running of a system. 
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